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(54) MOTOR AND DISC APPARATUS 

(57) Abstract: . 

PROBLEM TO BE SOLVED: To provide a motor which 
can reduce cogging torque and maintain the stability of 
rotation. 

SOLUTION: This motor has a rotor 2 having a plurality of 
poles arranged circumferentially and a stator 3 which is 
placed outside or inside of the circumference of the 
rotor 2, has a stator core 31 having a plurality of pole 
teeth 33-38 facing the rotor 2, and has coils wound on 
the respective pole teeth 33-38 of the stator core 31. A 
pole unit 7 for negating cogging torque is provided in 
the neighborhood of the rotor 2. 
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Kwe-rsc 

{003 5] ±K©J:SK:flWt34rCt»*C£tCj:»). 
^r-^3*s. P-^2©>tffliJ. a-*2©|5] 
$5ffi£¥?T&EK*Jl>T\ n-£ 2©ls]$5 I *M>2 1 t— 
mz&tcni-VP&ftQVl 8 0' fitrtOBHTfcJ: 
<. 9 0* ^©ttHtcMStiiCiKfc 

*. £©£?£. af-*3j&s«ti«Mll 8 0* WrtfcR 
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fcJS^tctt^-C. ¥S&Lfc*7 i -a'37©BS£i£# 

4m>S9 0' #rt«:R*S*i4C tic**). 

[0 036) S5«. BBlCCfett*?^*? HSB254 
t8®7W - X 3 3 - 3 8 £ OlM«i(t1WnT« 

2*f|S]E3 3d-3 8 d#n- jr2K*f|$irSJ:$«:fik 
10 SSfliSf -<-^3 3-3 8 £. 7^ 

» K8B2 5©Mfltf;mT©J:9K:&o-Cl>£. Tfcfc 
5. ffl&UcJ:?^ a-^2©R^[6)«:tei,»r > g 

a@2 5n, 2 5 s •»@g*^2 l(£*fLT2 2. 5 

C©£??£H5tcP3-C7K-f. HfJfil/fcJ:^ 
tC. nS*|S]{C*5WSa- $*f|6jS3 3d-3 8d©f 
•?^P1«. MiLttl 5* KifcSSftTt,**. tfcfc 
5. o-*2©&*©53&2 5 n. 2 5 s -© HC*tU 
T. 1©®S?M-X3 3£MH7'.<-*3 4© 

20 o2 9£l®E7w-;*3 3-3 8©S*>©1. 5 

**Wl6l/Tl>4. 0lU$l>Ttt. -*3 7. 

3 8«#BSL/T*.S. 

[0037 ] T&fc^. *3in-d»2iK*JW 

4**ve*i©*s©iattt, a 5 ss®^ 

-f-*3 3©P-^*tlSjffi3 3 d©Rffl^|6j*^{4B3 
3gW2 5 s 0 tm&2 5 n 1 i©£!?fiS2 5 a 

i.cttftbfciiLmckit&sic. mtcumt < - 

*3 4©n-^WlSlffi3 4 d©RS^(S]^©S3 4 g 
S3S2 5n l©f7?P3?rRiB*|6jtC3^«ILT 
30 m.%2 5 s 0IW*>62Sa©fiB2 5 MC*fftUdig 

IhI^K:. ^©fiSffif-^-^3 5 
cDP-^Mr6jE3 5d©Rjg^[Sl*^ea3 5g*$. 
S2 5 s l©hf»^P3*nil*rtHC3»til/r«1i2 
5 n 1 III* 6 1 #§©(482 5 c KStft* S&giSft 
•5. 3E/c. 6©n-^^S36 d©R 

«*«1>i'ttl3 6«*, %©eiB2 5 s 1 i -?•©£© 
«S 2 5 n 2 £ ©£#{48 2 5 d K*t|3]* *<4fi i U Z 

[0 03 8 ] C©-l'>^-n-^t-5'K*jt,>-nJ, & 
40 fiBS-f Y-X3 3-3 8©Kg#. S^ftl 20* ©14 

3^;U3 3 a^utBtC. 3 4 )l 3 4 a #WffilC. 3-Y;U 
3 5a*Wffi(C. 3^^3 6 a*5U+a«:, 3^;U3 7a 
*W*Btc. 3^;b3 8 a#V««:H3S3tiTl>4. t 
tc, «fffw-*3 3-3 8H©£?*Pl*Wiltf] 

5* jcRSb-ct**. ae-j-cwAj*. ««:c©t?rp 

] tn-ji 2ilH©^{c5SS7 i -f-^5:S:W/c£-r5 
[0 039] C©fcft. *Hlfc»*{C*Jl»Ttt. ilE* 

so -^2 ucwrsEf-ofttciJ^Tiiffift^oiBitstta 
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n-* 2©8&b©»{cH/*t£< 

3-3 8©ftgg#P-*2©$ 
S25n, 2 5 s©8«]£fctfc'<T**<SH£Sh6C 
ilcftS. C©,*:^ #!@feJBB-ett. #©»,r^- 
X3 3~3 8*iW£*4>2 1 <k9*7— *3*»68I*ifc 

-2g|J©RJ§:fift©ftc£>hc<?*C£#-C£. ¥@ 
»LTH-dM»©Hfll*S^3'S*C *t"- 
*373 l©lfi»*WI*T*C±0S'T?**. 10 
[0 04 0] (a) fc7iVr«fc9K:. 

P-*2©EHE*H>2 f 3&ttflrr* 

ttatctt. K JP*ffilWI©tttt»7 fc*5l»tt 

h 7 i anaw&ftn**. sttMt/u- h 7 i 

B. Bl. E2«:7p-rj:^tc t 3feffi3P7 2*»!/+-5/ 1 
fig&cKS 5 ft, SiS53B7 3 #!/ + - 1 ©Jgffittfc 0 

ita^ft-cfcti. n-*2KWr4ffi«*»BKr#s 

i^WotUi. IP5SIB8B7 3K»2o©ftft7 3 
a. 7 3a#!8:tt6ft. C©fi?L7 3a. 7 3a£*ai; 20 
7 3 b. 7 3 bi)W\2txr&i&m 3#W-'>HC 
8W^tt&tK»-CffljeS*vC<,»S. 3£fc. 5feisSP7 2 
£ g$g& 7 3 £ ©IB K «Jt fl» 7 4 #K W 6 ft. C ©Iff 
tt§P7 4K:J:-5r$fe^g|J7 2#5' + -5'i©affla»6* 
ra$ft, cntcJ:«)iyMII7 2*so-*2©«-«ffl2a 

[0 04 1 ) aatttt^u- h7 l©P-**tft® 
(ttffl) 7 5B, P-£2©$fJ3lffi2 aJCjS^ftffli^ 
ftTl>£. fttttfjKB. P-**tfam7 5#. P-*2 
©IS(S*H>t— W*jft2 HC»L,T«ei(|KftiJ:5 30 

¥Srt ©RsitRKtssE^ft*. corer b, 

P-*>tffaffi3 3 d~3 8 dK*tl,Tia5£;*ft3¥SR 
1 £|3I3W>*51»«*SR 1 <fc9Ai* <BBeSft4. 
[0 04 2] Sfc. S£JS£?"U-h7 l©n-**t|6ja 
7 5©rajB35f|a]©*38. o-^2*[ig$-li-/cittC 

[0 04 3] *-*©=J*'>yhJU^«. v^-^hgp 
25©»112 5n. 2 5 s -©ttJRtf. ©Sf-^-^3 
3~3 8. «»lt/-;l/K8. «ft^5>^9atfW^» 
11, l 2- •Pd]{c*-5>'>+-'>H(:AOjitfCiK:«fc'3 40 
§t£.ti>t%7Lh1nZ>. &&f- -< 3 3 ~ 3 8 . ®£i 
->-;U K 8 . SBSU< v>V-9 Rlfis + - %/ 1 (C A 0 jit? 
N. S©£»aiS*«*ft-t*iB)-K:ftS£. SflOWft* 
r > 2/ + * #*/Nc ft *3 . C ft K J: 9 a +'> * h Jl> * ifi 

<uz>ic#>tn7Lht\z>. ccx\ mcta&w&i 

fc3®©147'U-h7 l£iIJJD L Sffi2 5 
n. 25 s-KJ:*«JR36J5i8att^l/-h7 ltCfeAO 
. ©mftft *■? > + < ft o X 3 *" > ^ h A 
*#/NS < ft*. ®6614^U- h 7 1 tcAOiiOB*© 
BI2. S4ffi1*7'U- h 7 l©P-**f(a]S7 5©fi§£ 50 
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[0 04 4] C©<fc5Kl. 5S»tt7l/-h7 lZSMt 
ZttblCV-Zltifom 5©fi$*tEHT£££K:J: 
0 . »Bf a -* 3 3 -3 8 . i^y-Ji/ K 8 . 
7 >tf 9 + -5/ 1 afetftcMfitt -7V - h 7 1 tc A 
OiitfN. S©aBS!»**«c6l/*'C, 

[0 04 5]»»tt7U-h7 l©P-2*t[S]S7 5© 
Rfl*ft©ft3tt. -bi$©<fc5lC. P-*2£ls]&;*tf 
/c £ * K£ c S = if h ;P * ^ft^icft & ft $ icg:S 

[0 04 6 ] S?^!*. 3+'>i^h^^©?Sg<!:P-9 

2©sRA«4©Hff*sr. 07*. ji»r^rft« 

B. Sttffi»7^RR»©t*©3^>yh^f %«Tft 
*T*«3. aWtrwril«H:. 5S@Sf57in-^ 

fiiS 4 ft 4*1, S**©ffiffi*Jr*l*:«a8«: ftoTC> 
£ e C©it©{4+BS^H7«:^T<t^lc>/'iT^i. 
3^>^h;l/**/jNS <T^tctt. C©</>£±18 0' 

sKic-r-s©**^*^*. &taM0%±ie©iEHi-rn 

«. tti97#INR«©£»©3 4 r >^hJl'» (HMD 
i8tt»7iP-*2«:«J:ft3^>^h;i'f (OH) 

^hJVi>^*^{Cft-5. 

[0047JS/C D-»2(C»1-45fi8Stt^U-h7 
l©{4a5r. fcD7 3 bifi?L7 3 a ilc J: oTSRPS 
T5Ciic«t^-c. «3R©»»tt^u-h7«:A9iitr 

[0 048] ft. Sfciiatt^- h 7 Hi. ^r-*3<t 
©SSSlW^-t 7 > ^ 5: i -5 ?t *©BSU <5>1fil/t<!« 
fi64>«T^ e EP^> S£6B147-U-h7 1 ©ffi«. 

sas-r-scit?. p-^2{cM-r4^f--^3*f)©!a 

[0 04 9] IP%S2 (b) tC*l>T. «F^2 1 ©-.6 

^3 5©3fe»r*4a-i»»|Slffl3 5 d©JI*^|6]©+ 
t . atKtt^ U- h 7 1 ©^fflT'* 5 P - **Hfij 
ffi 7 5 ©JI $ ^|fij©*,C^a i AS. P - * 2 ©SGfMS 
*|**C*5l»TBIHft«<CWe84TCl>*. cntcj:<Q. 
o-> 2«>BIEtUliC^l/'C(R< Ci*ft<. p-^2 
^$^LT[i^§ 5 C 4 *SpJ^(Cft -5c 
[0 05 0] £/c, 02 (b) {C^-Tck^tC, C©3£ia 
tt^U-H7 1©5Hia57 2B. P-*2©«S©1'* 

2©P-^>ft|fi]ffi7 5 ©Jf §^©^^(48*^-^2 

? hgP2 5 ©@iRift«»fii^iXtta«ctt^Tfi 
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${Ct££$*l, P-^2©-7^ ? hSi52 5±ffi 

2 6<ty 4>©->{£g£IS5££*iS. &3l>tt. ftffl»7 
2©±ffi7 2a#. H2K*tJ:^(c. n-*2©v^ 
*v ha52 5±M2 6<fcO&-> + -^l©SffiK:a<nc 
S«fc5«:ia:5&**iS. C©5fci83fl7 2©ilS;*. o£y t 
5fc3gSP7 2©±S7 2a<h^y*9 f-SP25±E26£ 
©Mtt. 5fe^3P3 3b~3 8biv^^v FSB2 5£© 

»s:f^*4>tt{i©rftffi©R5££ia"SK. p-*2© 

l'v©) X?* F<5S£FI£L-?-3. a-^2O0S* 
£2 ld>6^^^©i5S£:*t<-t*J:5K:t3^3 

*l*. 

[005 1102(b) fC;n?J:5K:. n-*2Ktt. 

J8fefe:/U-F7 1 (8&g|57) t<Dm?t)F 7 tfltmt 
i. C©#F3ttP--*2©lE]$K¥®J:y feW-i'l 

tt. n-d»2KB. P-£2©vy* •? KSP2 5(Cilr< 
Tfit>ttlUCRW&nfc*«»3 3b^3 8b<!)*l«3«: 20 
^FSW^-r-SfcA-C**. C©F7ttO-* 
2 ©Si£¥ffiJ: 0 «> J" + - !/ 1 EBHKffM vtctmv 
ft»T4Ci:fctt4. ttMtth\t. P-*2Ktt. p- 
£2©-7^*9 hSP2 5Kft^T&HBBK:tttt6t»ft: 

aastt^u- h 7 1 ©^ghcaf 3Wfl5flBr*/c*r* 

5. 

[005 23 CCt, B2 (a) Rtf02 (b) tCTjsf 

F3t =F3 cos© 1 (F3©Sa*^)5Jc^) 

F7t =F7 cos0 2 ( F 7 ©Sfi^fS)fi£^) 30 

[0053] C*lKJ:y. #F3. F7tt. P-*2© 
@IEf**rtIH:*Jl»-C. ^JF 3 t i*F 7 t £©*ntcJ: 
"3. P~*2©B&££5E{tT£/c«D©X7XF;*J*:P 
-*2(Ctt5T4. o$D, P-*2l*eG>MM*> 
6. t/ + -J/l J fiB^»U-3^5»*i4CiJCtt4. C© 
it. W^SPl ltW^Wl 4i©IH. «JX»14i«J 

^su 1 2 i©&i 1 2 itfj^as 1 3 <t©ra. ^ 

m 3 £0*801 1 i©WUC*Jl>r. vdf*^h»2 5 

*e»©a^^n-en^+— >iSffiw:Ao. cwct 40 

0. P-*2{tTl"J*©X7X F##flWf4C£K:& 
5. $E-)t. C©P-*2^©Tl°]t©£l£. P-£2 
©IsIfE^yEtt^li^iifctc. P-*2lallEtttc*»WS 

35 * h *©iiAtc J: zmmvm-cmib&Mmz 

*lfcl»gJSK&4J:5K:. #F3£;>}F7££ia:5E-fS 
C£(Cfc£. 

[0 0 54 ) |5]B#fC. C©^)F3, F7tt. P-*2© 

HEtttcssttm o* o) 5/ * -v i isiww 

fiUCfcl»T. #F3 pKtt^T^F? p£*t<RS-r 
4. aftftfctt. @2 (b) tC^r«t5{C. £fl*©A 50 
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F 7 p tt tt^T aasj t ©# F 3 p jjvh 5 < tt h <fc 5 £ sst 
5TfS. C*i(c<tO. a-£2©[2l35i]&2 1 tc. 02 
(b) SC7irr£rS}S©;frF2. oS0^7—5'3(IiJ*6 
®S2P7HJ^l6]*5^^ff^L/-C. a-^2©@lR$i© 
£51*0* *>©?£>£. 

[0 05 5] ±1E©J:5K:;*JF3 £;frF7 ££g!)£-f S 
fc»©><7>-*£ LTtt^'o©*^^*!*,, 
a-2*t[6]ffi3 3 d - 3 8 d©ES 
a- **fftffi3 3d~38d£P- * 2©W3ffi2 a £ 
©8ESI 

D-^(S)I33d-38di?^7 hgB2 5£©iti 
a-2*t|Sjoa7 1 a©ffim 

P-f*ffSlffi7 1 aiO-$2©^I2aiOSi 
P-**H6jffi7 1 aiv^j FSP2 5£©S3&g 

[0 05 6] &K10 1 KlT^-r J: 5 8£v"^ 9 FSB4 

fc#©±TK#fibTSW6tt£lfn^9 F4 i tmz 
K4 2 £*>6fcy> Chbifi^v F* t 'J ^4 3 
tCSX0WW6*l-Cl^ Q Cti6H1^9 K4 1. H2-*. 
? F 4 2 tt&gilHJffilgB 5 K <fc -5 1 {4g*lJjSI 3 . 
[ 0 0 5 7 ] £/c. 01 KSti^K, ttfflM9Ptt5 
tt. ^9 K^+'Jy^4 3ii0ffl©^f i "-'f>y*-^ 
5 1**«L, C©^f7f>^-i'51tt > 
> 1 ©8WF«t>ftWc«J#S ^Tte D . .^jFtt U f y 

4 3 im^^actntbrim»mt bxm& $tix^ 

•5. C©^-f 9f>^*-$5 l©JB*»tt. ffifittt© 

v^ai** oita^ifli«:»w* y - fx * * -» 5 

'J-F^i";a-S5 2iW«*-f F#5 
3 ifi&H 6*1. *V F#5 3 tt. b>iI2->+ - > 1 <b'&H 

[ 0 0 5 8 ] ^ v F+ t 'J * ^4 3 (Ctt. ^»^*CC^ 

ifc-r*-- FJbf>54fcJ;y : c©--F;i'f>54^ 
V - f 'J a -» 5 2©V??trtK:ES-r S«ttta?r 
WL-CJsO. 'vvP'tty 9S?4 3tt. *'-/F#5 3K 
jtiIBfitc}fjl$n. *>-9£/ + -i/l©±*tcSW6*i 
Tl^. C©^9 F**y 9i?4 3©3fe4S8PtCttf f .*X 

4»±cDKaitta©«*K o *ff ^ ? f 4 i *mn 
sn-c*$y. a^±*»K»i»iE««^9 F4 i km& 

thmSl^y F4 2*^T4^9 FT— A 5 5*i5*ttft 
*^L.t»»aatcKDffW6*iri»5. C©^7 FT 
-A 5 5 »«saa«^ 9 F 4 2 *s«rl2S8»^ ? F 4 1 tc 
gB5T-2>:£rffltc h-->3>X7"y>^56«:j;oT@ii 

W»3*iT*f3 . JtflMPJWKttW^K^ai-r 
[0 05 9] Sffi6ictt. ti&WimSisXV'Oi-- 
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o-**-*©B»lWffl%*JCfc51WW»4 bX<D* v 
76 1. 6 1. =J>? r >?6 2*&JRW&ft4. 
[0060] P- S 2 ©»»^ » FSHflJKB. vjf* 
» HP 2 5 fr6®»-^ » K4 1, 4 2 ^©BJMraMW 
hicibom^-^ F 8 #RW 6ft*. El 6 B. B 1 K 
felt -5 -f > a - * *- fOB^lS"-* F^Tvi- 
vmr^WCA^ . «ftS/-;i/K8tt. HI. H6K 
^TJ:5K. W-J/l©n-*2B*fFBttBK:RW 
6ft*Wfc»l 3KBI/C. S"*-5/l©KB£H*4 
SftTC©^*-: is I ©Jl®*>6iE3l/Ttfc'&±#*). 10 

P- Jr 2 ©HIEtiRJBBK:HW6ftTl»4. 
(0 06 1 ) C<DBA3'-*F8B. ¥BHai/TWBtt 
Ktfj&Sft. -5-©fi$*s. mS^i F4 2*»6o-* 2 
41ta-ji207^7 t-g|J2 5 #»ft S<t5KRS 
3ft*. o*9. h»2 5*»6©»Jl!«:»ft^ 

» F 4 1 . 4 2 ©«if¥«:i?«*a«Sftt> «t 
**S3r *ft««fc (,». 

[0 06 2]«*tt'-.fcF8©J:«fi8bB. H6tc^T 
<fc^K, o-* 2©-? 7*? H»2 5±B2 6£««ffi 20 
— tCR3g3ftTt»*. CCt, n-£*frti]ffi8 aB-e© 
iSi 3 2ffll©-ttR#. ^y*t»FW25©W3 2ffil©-*ffi 

SP2 5*»6©ttfc*iSlRLT. C07*'*» hfflJ25*> 
6©«UR#18Sl"s , F 4 2 ©ttftKKB*^*. 4 Ct?; 
KlLT**. C©»JR>-.«/F8©JBttB. 
352 5**¥#l*JK©*3l»T4J:5KRje3ftT*t 
0. n-*2Ktato*fififfi**8«3-ti--tl,>*. "ffc 
to*. c©SU»©»tt*R^4C4«:J:»j. a -*2 

[0 06 3] P-2 2 t!M,"C««S/-* F 8 tMAt 
*<iSKB. C©n-j«2tc*JLrSB«5/-Jl/F8 4© 
BSW-y* v >X * i * te»©«flV<5 9 #RW 6ft 
*. a9£v<5>-y9B. HI. H6K7n-rj:5K. 
- is 1 © P - * 2 BRTHMffltCRW 6*1 *^*S|5 1 4 
(CglT. is*-is\ iDfeMt— {*±ct\Xt<Dis ir- 
is \ 0>&tiafrhfcSLL,XSL%±.1fi*)> a-?2®7n 
s FSB2 5©RBB£j^T*J:9K:a-*2©HlE{4 
BRB*cRW6ftT«,»*. 

[0 064 ] C©Ma^*7>it9« l BBftS/-^F8(C 40 
Jtl&l/TtHSStiTfc'). p-*©@S4m>2 lK*tU 
■CS6*S/-;u F 8 4ajffMc&4J:Stt:BBSftTl» 
4. iM*tt£Sftfclfl^<5:/tf9B. *©* 

3*iB«^-^F8i*L<RS3ti44 4fetC. p- 
*2<0-v9*v FSU2 5K*t"f*{£afc. BjR5/-^F 
8 4*b<*©^»#T*6a-*2K:siW-SJ:3 
Kffi«?ftT*j«3. n-jiJWiB9a4vy*9 h»2 
5 4©SBttB»*5>*9H«T**<**»#-e« 

[0 06 5] *fc, B*l"?:/?9©±M9bt2B6(C 50 



#§320 03-7 02 1 9 

14 

7jtf<fc5K, h352 5_t®2 6£E 

-Kt£t$ft-Cfc"3> B-j»»lCB9aO:B«J/-JUF 
8©P-**f|S]E8 a4BtttC. ^©^e^lSj©^ 
tK vy*7F»2 5©*S*|Sl©ttt4*L/l>*». * 
ftJ:9fc**<RSSftTi,»*. S6K. B«S/-^K 
8*sJ;Om^*7>^9©S?|5©^f— > 1 KB. B*l 
5/- A F8. ®5v "? 5 9 fc,fc + 1 fc^UX 
« •) lltf K J: •) BJSJff 4BK J/ 1- -2/ 1 ©BBJCBB* 

a« * * fc©©ssft 82.92 #rw 6 

ft*. t©gilft8 2. 9 2BRtfttl»C4fepJBr* 
*. 

[0 06 6] C©<fc5K. BJR^5>"y t 9*n-jr2© 
,c»2 1 «C»L-CB*U/-.fr F 8 4j6»f*ttflStt«: 
T*C£KJ;f). a-*2tc»r4SBBRS/-Jl'F8«>6 
©HOWi?*©^ n-* 2 £*«-*«« 

«^5>XjWa(E*'C»2 1 tc»UT*HWtttB«W»* 
*«k5R5rt*t:£#-c**. 

[0 0 6 7] &mv-;WF8. ^7>^9Klt * 
ft-eft-t©±B8b. 9bK. BlHBKiSf J:5fc. 
o-*2©^^*9 hSB2 5±S2 6<t»3 i±^K^tti 
UcfbSBl*©*- h y ?S?3Q*B8 1.91 #Rtf 6ft 
4. Cft6©#- h 'J »5?3mW8 1 . 9 IB. semx 

^*f©f^ h y v isAmmmistcmsv 

<El/Tl»*aB»KSUttlyftl»«t5K^r4J:5tCRW 
6*l€>o «£r>r. Cft6*-h y »yS3#»8 1. 9 1 

-C. a>o#-b 'j 7y*sn-»©llK*j5!ilffj:i>iS$K 

[0 0 6 8 ] ±gE©-Y>y--P-£ J t-*KJ:ft«. P 

- st 2 (ommK. , a y f ;i 9 timmowmu 7 

A6ftTt,^©"C. C<D®.ti&l7 t<Dra\<D®. 
fSmtOBSfffB K <fc •) , *-Jr©3^>yh^y*fI% 

[0 069]#K, BSSP7 £P-*2KJ:»34DS3 
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